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Abstract

By the measurement theory of quantum mechanics and the method of Fourier

transform,we proved that the wave function tp(x,y,z,t):——g——-q)(l,,t,x)@
(2ny/ 21L)°

(1.,t,y)®(.,t,2). According to the theory that the velocity of any particle can not
be larger than the velocity of light and the Born interpretation, when |8} > (ct+

L), ®(L,t,8)=0. But according to the calculation,we proved that for some 8, cven

if |&8]>(ct+1),®(L,t,8)7#0.

By the measurement theory of quantum mechanics ,if someone measures the coordinate
of a particle,it will make the particle to the eigenstate of the coordinate. The eigen function
(with cigen value zero) of the coordinate of a particle can be assumed as follows:

when —1.<lx<l.

a(X,y,2)= L —L<y<L.
(v 2L)?
—L<lz<<L.
alx,y,z)=0 otherwise (1)

I is an infinitesimally positive real number. Now assume someone measures the coordinate

165



of a particle at the place r =0 (r represents the coordinate) ,suppose this particle is measured

at the time t=0,thus this particle is made to the eigenstate (with eigen value zero) of the co-

ordinate,the wave function ¢ (r,t) of this particle will satisfy the following condition

$(x,y,2,0)=a(x,y,z) (2)
By the Fourier transform and the Schrodinger wave equation,it is not difficult to see
- 1 z .7 7 hk?t
&P(r,t):W f(p(k)exp[l(k . r—lhl )]dak (3)
L 1 I —iKer
Where p()=romsg [ 4(r,00e™F 7y

1 - 1 : . .
=(27f)3/2 J]"L ﬁL _F;L (\/_)aexpl:_lklx-—-lkyy_lk;Zjdx dy dZ

sm(k L. )k sin(k L)k sin(k,L) (4)

3/2
(2") (‘ / I‘)a x

Thus ¢(x,y,z,t)= f(p(k)expti(l_t' . ;——hk t)]d3k

(zn)a/z
1 8 +oo oo . 1. 1 .
ESE (\/,__)3 f_m f_m f_w Esin )kysm( y )klsm( )
2 2
exp {iCks “k‘ kt+k —’;k J}dk, dk, dk,
1
= Q(IJ’t9x)®(L9tyY)q)(L,toz) (5)
(27)? (x/z_L)3
Where
O(L,t,x)= ﬁ”s‘—“(l—:f*L—)expti(k,x—wndk (6)
oo N 2
@(L,t,y)= ﬁ Sm(kﬂexpti(kyy—hk )1dk, (7)
e v
oo o 2
oLty = 7ML expicha—BEpak, (8)
Thus ©(0,t,x)=0 9
oo 2
N;(;‘I’t—’X)= fi cosk,L. exp[i(k,x—hk ))dk,
[t~ exp(ik,L)4exp(—ik,.) . _gk_t
- J‘_w > exp(i(k,x )Jdk,
=l{ ~ﬁme)ﬂ')flk (x+1)Jexp( hkt

2
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+ [T expik, Gr—LyJexC J

_1, [ hlit
=51 j_ exp{
+f_°°exp{ “k‘ Jdk. )
+
=%{J‘ exp{ 1[(/ X+L —(X+L)]}dk,
_ ht
9
2 p
“+ oo
+J exp{—il( “tk—" R L)j}dk}
o 9 ht /

=l{—1—t/—£—iﬁjexpm( “‘ Y23+ [[—l[]exp[l( —L Y3y (10)
2 /nt 2 2
2 ¢ V V V #

By (9),(10)

a3 ,t,x) _ FaddS,tx)
O,t,x)= ﬁ_—_—aL dL'+®(0,t,x)= J:—__—aL’ dL

J\ E/’ [] eXpEI( )]+eXpE1(
/5 zf f

P, t,x) exp[l( x+L! y2)+ exp[l( x— L )2 }dL

ax —Jl [(1 ) ht ax ) ht
v V2u Vip
1 = - . x+L' )2 — 2 !
. ht \/;(1 1){3L,‘.xp[1( ~ )] aL,exptl( = ) J}dL
2 /— 2 2u 2 [—
v 2 p® 2p

x+L

)]}dL’ (1D

[(1—1) expli( )2) —expli( )2
R
2p
—expli(—= )2)+expli( )3}
\/7 /E'_
2
2 ¢

)2 ]—expEI( )27} a2)

[(1—1) exp[l( 1
/ /— /E
2 ¢

Accordmg to the theory that the velocity of any particle can not be larger than the veloc-
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ity of light ¢ and the Born interpretation,for any t(t>>0),when |x|>(ct+1.),|y|>(ct+
L),|z|>Ct+L),¢(x,y,z,t) will be zero. This means if |8]>(ct+1),{(5,8,8,t)will be
zero. Then by (5),when |8|>(ct+1.),®(1.,t,8) will be zero. Therefore when |8]> (ct+

1) ,iw will be zero.
According to (12).
2P0 _ [(1—0 (expG (L)) —expli(-2=1e )2y (13)
T
2 ¢
Now assume w=0 (14)
Then it is not difficult to see
L e (L gy o (15)
2/ ﬁ
2p 2p
Where n is an integer
oL ‘
Thus _h? 2nw (16)
2p
or 5=Di% (17)
ny
This means when h’;l; is not an integer,even if |&§]> (ct+1L.) ,m—(;é-tﬁ will not be
zero. This result contradicts that when the velocity of any particle can not be larger than the
aP(.,t,9)

velocity of light and the Born interpretation is valid, if [8]>(ct+1.), 55 will be ze-

ro. This contradiction means that there is a contradiction between the measurement theory of
quantum mechanics and the theory that the velocity of any particle can not be larger than the

velocity of light.
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